Abstract. 
INTRODUCTION.
The exact solution of the Schrödinger equation is only obtainable for a few numbers of physical potentials. However, the Pöschl-Teller potential happens to be one of the few potentials that enjoy an exact solution of the Schrödinger equation. Over the past years, a number of researchers have worked on the Pöschl-Teller potential [1-5, 11-16, 24] . For instance, a unified treatment of the quasi-exactly solvable Pöschl-Teller potential was discussed by Koc and Koca, [15] .The Casimir operator of SO (1, 2) and the Pöschl-Teller potential was presented Capelas de Oliveira and da Rocha [13] using the anti-de sitter (Ads) space time approach. The complex and PT-symmetric non-Hermitian Pöschl-Teller potential was presented by Yesiltas and coworker [9] . Also the modified Pöschl-Teller potential has been used to derive the well-known SO (2) spectrumgenerating algebra for an infinite square well problem [44] . Recently, the supersymmetric solution of the modified Pöschl-Teller potential has been discussed by Aktaș and Sever [2] , while the super-symmetric modified Pöschl-Teller and delta-well potentials has been studied by Díaz et al [5] .
Moreover, the extension of physical problems to higher-dimensional space or space plays an important role in many areas of Physics. Some of the physical systems of interest in quantum mechanics that have been thoroughly studied in Ndimensional space are the two common exactly solvable potentials, which are, the harmonic and Coulomb potentials [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] . Also, Oyewumi and Ogunsola [19] considered the exact solutions of the harmonic oscillator in multidimensional spaces. Recently, Oyewumi [18] considered the analytic solutions of the Kratzer-Fues potential in an arbitrary number of dimensions; and the exactly Complete Solutions of the Pseudoharmonic Potential in N-dimensions has been discussed by Agboola et al [17] .
It is therefore the aim of this work to present a multi-dimensional treatment of the modified Pöschl-Teller potential using the conventional Nikiforov-Uvarov method [7] . Section 2 presents the D-dimensional Schrodinger equation with the modified Pöschl-Teller potential, while section 3 gives a brief description of the Nikiforov-Uvarov method. The following three sections are then devoted to obtaining the bound-state solution and some quantum mechanical properties of the modified Pöschl-Teller potential. Numerical results are given in the tables.
Finally, we conclude by discussing the various results obtained.
THE SCHRODINGER EQUATION WITH THE MODIFIED

PÖSCHL-TELLER POTENTIAL IN D-DIMENSIONS.
We consider the Schrödinger equation [17] [18] [19] [20] [21] : (1) where E is the energy eigenvalue, is the wave function and H is the Hamiltonian given as:
is the reduced mass, is the Planck's constant and V(r) is the modified Pöschl-
Teller potential given as [2, 5, 11] :
Inserting equations (2) and (3) into (1) and separating the variables as follows ,
Equation ( 
where are the hyperspherical harmonics with (7) and a separation constant .
Equation (5) is the hyperradial equation for the modified Pöschl-Teller potential in D-dimensions, and is the orbital angular momentum quantum number.
THE NIKIFOROV-UVAROV METHOD.
In this section, we give a brief description of the conventional Nikiforov-Uvarov method; interested reader can obtain the full account of the method in reference [6] [7] [8] [9] .
With an appropriate transformation , the one dimensional Schrödinger equation can be reduced to a generalized equation of hypergeometric type which can be written as follows:
Where and are polynomials, at most second-degree, and is at most a first-order polynomial. To find particular solution of Equation (9) by separation of variables, if one deals with ,
Equation (9) becomes
, ,
and the parameter is define as (14) The polynomial with the parameter s and prime factors show the differentials at first should be negative. It is worthwhile to note that is obtained from a particular solution of the form which is a polynomial of degree n.
Further, the other part of the wave function in Equation (10) is the hypergeometric-type function whose polynomial solutions are given by Rodrigues relation (15) where is a normalizing constant and the weight function must satisfy the condition (15)
The function and the parameter are defined as follows ,
has to be a polynomial of degree at most one, the expression under the square root sign in Equation (17) can be arranged to be the square of a polynomial of first degree. This is possible only if its discriminant is zero. In this case, an equation for t is obtained. After solving this equation, the obtained values of t are substituted in Equation (9) . In addition, by comparing
Equations (14) and (18), we obtain the energy eigenvalues.
BOUND STATES FOR THE MODIFIED PÖSCHL-TELLER POTENTIAL.
For small α, we can use the approximation .
Thus Equation (5) becomes (20) If we take a transformation , equation (20) becomes (21) where , and ,
Equation (21) 
Comparing Equations (24) and (9), one can define the following:
, and
Inserting these in Equation (17), we have the following function
The constant parameter t can be found by the condition that the discriminant of the expression under the square root has a double zero, i.e., its discriminant is zero. Thus, the two possible value functions for each t are: (27) By the Nikiforov-Uvarov method, we make an appropriate choice of the function such that by Equation (18) we can define
And so, by Equation (14), we can obtain the new eigenvalue value equation as (29) Equation (29) can be rewritten as a polynomial in powers of (30) Solving Equation (30), we obtain the two solutions 
Using the relations in Equation (22) and , we have the energy eigenvalues as:
One can defines , such that equation (32) becomes (33) Setting D=1 and ℓ=0 (s-wave), Equation (33) reduces to (34) Equation (34) is consistent with results obtained in previous works [2, 24] for the eigenvalues of the 1-dimensional modified Pöschl-Teller potential. Table I Having obtained the energy eigenvalues, we are now set to obtain the corresponding wave function using the Nikiforov-Uvarov method. By substituting into Equation (12) 
From Equations (34) and (35), we obtain a part of the solution in form of the Rodrigues relation: (37) Where is the normalization constant and . Hence, with the help of Equations (10), (34) and (36), the wave function R(s) is given as in terms of the Jacobi polynomials:
NORMALIZATION CONSTANT
In this section, we compute the normalization constant of the wave function using the idea presented by Saad [42] . To do this, the wave function must satisfy the requirement;
However, it is easy to show that Equation (39) can be written as (40) Putting Equation (38) into (40), we have (41) where we have used the definition of the Jacobi polynomial [9] given by (42) being the hypergeometric function of degree n in s.
Using the series representation of the of the hypergeometric function , we have
Where (44) The definite integral in Equation (43) is just the representation of the Beta function:
With the use of (45), Equation (43) becomes (46) Introducing the Pochhammer symbols: ,
Equation (46) becomes (48) Thus using the series representation of the generalized hypergeometric function
Equation (48) becomes to
Equation (50) can be used to compute the normalization constants for .
In particular for the ground state (n = 0) of the modified Pöschl-Teller potential,
we have the normalization constant as:
(51)
SOME EXPECTATION VALUES FOR THE MODIFIED PÖSCHL-TELLER POTENTIAL.
We Similarly, by setting , we obtain the following equations:
and (58) Equating the equations, we have the expectation value of :
.
It should be noted that these expectation values are dimension dependent.
DISCUSSION AND CONCLUSION
In this paper, we have solved the D-dimensional Schrodinger equation with the modified Pöschl-Teller potential within the framework of an approximation to the centrifugal term. The energy eigenvalues were obtained in D-dimensions using the Nikiforov-Uvarov method, and it was found to agree with previous works [2, 24] .
The corresponding eigenfunctions of the modified Pöschl-Teller Potential were obtained in terms of the Jacobi polynomials.
We also give a 
